Glutathionylation of proteins by glutathione disulfide S-oxide.
Aqueous solution of S-nitrosoglutathione (GSNO) underwent spontaneous chemical transformation that generated several glutathione derivatives including glutathione sulfonic acid (GSO3H), glutathione disulfide S-oxide (GS(O)SG), glutathione disulfide S-dioxide, and glutathione disulfide. Surprisingly, GS(O)SG (also called glutathione thiosulfinate), which was not identified as a metabolite of GSNO previously, was one of the major products derived from GSNO. This compound was very reactive toward any thiol and the reaction product was a mixed disulfide. The rate of reaction of GS(O)SG with 5-mercapto-2-nitro-benzoate was nearly 20-fold faster than that of GSNO. The mechanism for the formation of GS(O)SG was believed to involve the sulfenic acid (GSOH) and thiosulfinamide (GS(O)NH2) intermediates; the former underwent self-condensation and the latter reacted with GSH to form GS(O)SG. Many reactive oxygen and nitrogen species were also capable of oxidizing GSH or GSSG to form GS(O)SG, which likely played a central role in integrating both the oxidative and nitrosative cellular responses through thionylation of thiols. Treatments of rat brain tissue slices with oxidants resulted in an enhanced thionylation of proteins with a concomitant increase in cellular level of GS(O)SG, suggesting that this compound might play a second messenger role for stimuli that produced a variety of oxidative species.